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PROBLEM TO BE SOLVED: To aim at the elevation of 
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SOLUTION: The volume in a refrigerator can be elevated 
by applying vacuum heat insulating material, where a 
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vacuum heat-insulating material. V^^P^V? 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a refrigerator. 
[0002] 

[Description of the Prior Art] Generally, a refrigerator has ** of two different temperature zones called 
cold storage and a freezer compartment, and the temperature of each ** is [ about / about 3 degrees C 
and ], respectively. -It becomes 18 degrees C. Cooling in a warehouse is performed in the heat exchange 
of one evaporator to these * * . 

[0003] However, recently, the refrigerator which enabled implementation of optimum-temperature 
control, consumed-electric-power reduction, high volume-ization, etc. is offered by preparing the 
operation control means and cooling system which cool cold storage and a freezer compartment with the 
evaporator according to individual. 

[0004] For example, in the refrigerator indicated by JP,10-267440,A, since a heat insulation duct, an 
electric damper, etc. become unnecessary by dividing the inside of the warehouse which carried out the 
multistage configuration into the object temperature another room where laying temperature changes 
with heat insulation bridgewalls and where plurality became independent, and stationing an evaporator 
and a cold circulation fan to each ** in order to attain high volume-ization in a warehouse, high volume- 
ization in a warehouse can be attained. 

[0005] Thus, in a refrigerator, the box volume is small as much as possible from energy saving, the 
housing situation of not only advanced features but recent years, etc., and the large refrigerator of 
warehouse content volume is called for strongly. 

[0006] On the other hand, the vacuum insulation material which has high heat insulation property is in 
one of the heat insulators with which development is furthered focusing on the home electronics maker 
or the heat insulator manufacturer with an eye on energy saving or space-saving-izing in recent years. 
[0007] There are some which decompressed a bonnet and the interior with the laminate film of gas 
barrier property about the core material which consists of rigid urethane foam which has an open cell as 
an example of said vacuum insulation material, and it has one about 2.5 times the heat insulation 
property of this compared with hard, flexible urethane foam, or resin foam. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in a refrigerator given in JP,10-267440,A, since it 
has two or more evaporators in a refrigerator, two or more space for an evaporator is needed, and 
warehouse content volume decreases that much. 

[0009] Moreover, when the resin foam or fine particles generally used as a core material of vacuum 
insulation material was used like said conventional technique, in resin foam, it bent, gas occurred with 
time, and when fine particles were used, the problem with a bad sex of being inferior to workability 
existed variously. 

[0010] By using the vacuum insulation material using the inorganic core material of the shape of a sheet 
which is thin and has flexibility in view of the above-mentioned technical problem, this invention 
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obtains the refrigerator which controls reduction of the warehouse content volume by the volume which 

an evaporator occupies to the minimum while having two or more evaporators. 

[001 1] Moreover, in order to attain high volume-ization, it is for aiming at further raise in the volume, 

energy saving according to control of lifting whenever [ warehouse internal temperature ], and 

improvement in dependability to the refrigerator which has arranged the compressor, the control board, 

or the condenser in the lower part. 

[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
refrigerator of this invention is characterized by arranging the vacuum insulation material which used 
the sheet-like inorganic fiber aggregate for the independent heat insulation section which has different 
temperature, and which arranges an evaporator for two or more ** of every, and is located behind said 
evaporator. 

[0013] Therefore, the increment in warehouse content volume can be aimed at by using the vacuum 
insulation material using a sheet-like core material, and the volume increment by two or more 
evaporators decreasing the adiabatic wall thickness of the evaporator section using vacuum insulation 
material with thin thickness, without spoiling adiabatic efficiency. 

[0014] Moreover, since the sheet-like inorganic fiber aggregate is used, the vacuum insulation material 
which was very thinly excellent in smoothness can be obtained, and the increment in warehouse content 
volume can be aimed at efficiently. 

[0015] Moreover, it is characterized by arranging the vacuum insulation material which used the sheet- 
like inorganic fiber aggregate between a compressor and the inside of a warehouse. 
[0016] Therefore, about [ the compressor used as about 70 degrees C, and ] -By dividing a 18 degrees C 
freezer compartment or about 3 -degree C cold storage with the vacuum insulation material using a 
sheet-like inorganic fiber, it prevents moving to the refrigerator inside from which the heat flow rate 
from the compressor side used as an elevated temperature serves as low temperature, and the 
temperature in a refrigerator rising, and becomes the refrigerator excellent in the stability of whenever 
[ energy-saving / by superfluous operation prevention of a compressor /, and refrigerator internal 
temperature]. 

[0017] Moreover, the inorganic core material is suitable for insulating the compressor used as an 
elevated temperature, and by applying a sheet-like thing further, an adiabatic wall becomes thin and 
serves as buildup of warehouse content volume. 

[0018] Moreover, it is characterized by arranging the vacuum insulation material which used the sheet- 
like inorganic fiber aggregate, respectively between control boards, refrigerators, or a condenser and the 
inside of a refrigerator. 

[0019] Since a control board also generates heat, if it is made to adjoin in a refrigerator, the temperature 
in a refrigerator may be raised. Moreover, the temperature in a refrigerator may be raised also by 
generation of heat from the condenser arranged in the refrigerator base for the purpose of the 
improvement in warehouse content volume. 

[0020] Therefore, it becomes energy saving by superfluous operation prevention of a compressor, and 
the improvement in stability of whenever [ refrigerator internal temperature ] by insulating the inside of 
a control board, a refrigerator, or a condenser and a refrigerator with the vacuum insulation material 
using the sheet-like inorganic fiber aggregate. 

[0021] Moreover, it is the refrigerator characterized by arranging the vacuum insulation material which 
used the sheet-like inorganic fiber aggregate between a compressor, a control board, or a condenser and 
a control board. 

[0022] By insulating between a compressor, a control board, or condensers and control boards with the 
vacuum insulation material using the sheet-like inorganic fiber aggregate, malfunction of the control 
board by the heat from a compressor or a condenser can be prevented, and it can consider as a still more 
reliable refrigerator. 

[0023] By the vacuum insulation material using an inorganic core material being above suitable 
insulating the part used as an elevated temperature, and applying a sheet-like thing, an adiabatic wall 
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becomes thin and serves as buildup of warehouse content volume. 

[0024] Moreover, since it is a sheet-like core material and has flexibility, the configuration of having 
been suitable for the part insulating not only by flat-surface heat insulation but by bending etc. is easily 
processible. 

[0025] Therefore, while adiabatic efficiency should be excellent, since configuration processing is easy, 
the refrigerator excellent in productivity can be obtained. 

[0026] furthermore, the thing for which the 1st [ at least ] page of the vacuum insulation material used in 
the above refrigerator is covered with a foaming resin object -- a core material ~ a tear and thrust 
difference of a wrap film — carrying out — etc. — from - since it said that it protected or decreased that a 
hot heat flow rate touches direct vacuum insulation material, it becomes the improvement in 
dependability of heat insulation property. 
[0027] 

[Embodiment of the Invention] The refrigerator of this invention is characterized by arranging the 
vacuum insulation material which had two. or more ** which a different temperature zone in a 
warehouse became independent of, has arranged the evaporator for every aforementioned room, covered 
the sheet-like inorganic fiber aggregate with the gas barrier property film in the heat insulation section 
located behind the evaporator beyond any one or it of said evaporator, and considered the interior as . 
reduced pressure. 

[0028] It is effective to arrange vacuum insulation material in the space formed by the tank and inner 
case of a refrigerator, to carry out foaming restoration of the resin foam for the inside of the account 
space of back to front, and to form an adiabatic wall. At this time, vacuum insulation material may be 
arranged so that a part of evaporator back may be covered, and it may be arranged so that all may be 
covered. 

[0029] Moreover, the vacuum insulation material which used the sheet-like inorganic fiber aggregate 
may be arranged only behind the low temperature side evaporator which needs especially heat 
insulation, for example, the evaporator for freezers. 

[0030] Moreover, vacuum insulation material is arranged all over a refrigerator tooth back, the whole 

adiabatic wall may be made thin, vacuum insulation material may be arranged on the outskirts of the 

adiabatic wall section of evaporator back, and only the circumference may be made thin. 

[0031] Moreover, with evaporator back, since it says that vacuum insulation material is arranged behind 

the evaporator when the evaporator is arranged on the side face, it is arranged in the refrigerator side 

face used as the location where vacuum insulation material also laps with the evaporator. 

[0032] The vacuum insulation material which was thinly excellent in smoothness can be obtained from 

using the core material of the sheet-like inorganic fiber aggregate, and an adiabatic wall can be made 

[ thin / of smoothness ] good. 

[0033] Moreover, since it excels also in workability, such as heat insulation, bending, a hollow, a height, 
and breakthrough formation, dramatically, the vacuum insulation material which the configuration of a 
refrigerator **(ed) can be obtained easily. 

[0034] For example, it is also possible to bend and use the vacuum insulation material of one sheet so 
that box 3 side face of a refrigerator may be met, and an evaporator part can make a sheet one sheet, and 
the other part can produce very easily the configuration [ carry out / the two sheet laminating of the 
sheet ] as occasion demands. 

[0035] Since it is a sheet-like, it is thin, and also in case a laminating is carried out and it is made 
required thickness, the need can be accepted broadly. 

[0036] Moreover, since the inorganic fiber is used, the performance degradation of the vacuum 
insulation material by the temperature rise at the time of carrying out foaming restoration of the resin 
foam into the space formed by the tank and inner case of a refrigerator is controlled. 
[0037] Furthermore, since the inorganic fiber is used, there is little generation of gas with time in 
vacuum insulation material, therefore long-term dependability's of the adiabatic box using this vacuum 
insulation material improves. 

[0038] At this time, before inserting inorganic powder in jacket material, it is necessary to fill up powder 
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with the vacuum insulation material using inorganic powder into a PE liner first. It is because powder 
will disperse in case evacuation of the inside of jacket material is carried out if a PE liner is not filled up. 

[0039] When filling up a PE liner with powder and producing vacuum insulation material, in case 
configuration processing of vacuum insulation material is performed, it is necessary to perform 
configuration processing of a PE liner first. Although the vacuum insulation material of a required 
configuration can be obtained in the case where a sheet-like core material is used, only by cutting, 
bending, etc. making a sheet-like core material a required configuration, as for configuration processing, 
since it is required that a PE liner should be processed into a required configuration in the vacuum 
insulation material using powder, configuration processing has a limit and working efficiency is also 
dramatically inferior. 

[0040] Moreover, it is a sheet-like, and since the aggregate is formed, also in case vacuum insulation 
material is produced as compared with inorganic powder, working efficiency improves substantially. 
Since PE liner restoration of the powder which is a required process is omitted with powder and there 
are also no worries about powder scattering, work environment is also improved substantially. 
[0041] Furthermore, a refrigerator with this vacuum insulation material can be discarded, without 
causing aggravation of work environment, also when discarding a refrigerator since a core material does 
not disperse at the time of vacuum insulation material bag tearing, either. 
[0042] moreover, the time of making an aggregate form, in order to use not powder but the fibrous 
matter as an aggregate - the point of contact of fiber - increasing - a binder etc. - a solid - carrying 
out - easy - production an easy core material can be obtained. 

[0043] Especially the component of a sheet-like inorganic fiber aggregate is not limited, and glass wool, 
ceramic fiber, rock wool, etc. should just be inorganic fibers. Moreover, it does not limit to a single raw 
material, either, and In order to form an aggregate, organic or an inorganic binder may be used. 
[0044] Said gas barrier property film is a wrap thing about a core material, in order to prepare the 
airtight section in the interior. The plastics laminate film which becomes polyethylene terephthalate 
resin in an outermost layer of drum, and becomes the middle class from high-density-polyethylene resin 
at AL foil and an innermost layer, for example although not limited especially as an ingredient 
configuration, for example, the ethylene-vinyl alcohol copolymer resin (trade name Eval --) which has 
polyethylene terephthalate resin in an outermost layer of drum, and has AL vacuum evaporationo layer 
in the middle class There are some which made saccate the plastics laminate film which becomes the 
Kuraray Co., Ltd. make and an innermost layer from high-density-polyethylene resin. 
[0045] As a description on the configuration of jacket material, an outermost layer of drum is because 
corresponding to an impact etc., the middle class is for securing gas barrier property, and an innermost 
layer is for sealing by thermal melting arrival. Therefore, if it is a **** thing at these objects, all well- 
known ingredients are usable, as a means to improve further, anti-stick property may be raised by giving 
NARON resin etc. to an outermost layer of drum, or two layers of ethylene-vinyl alcohol copolymer 
resin which has AL vacuum evaporationo layer may be prepared for the middle class. 
[0046] Moreover, as an innermost layer which carries out thermal melting arrival, although seal nature, 
chemical attack nature, etc. to high-density-polyethylene resin is desirable, polypropylene resin, the poly 
acrylic nitrile resin, etc. may be used. 

[0047] Moreover, it is also possible to heat-treat before jacket material insertion for the purpose of 
dehydration of a core material and degasifying. Since that it can dehydrate at worst says, as for 
whenever [ stoving temperature / at this time ], it is desirable that it is 100 degrees C or more. 
[0048] Furthermore, when raising the dependability of vacuum insulation material, it is also possible to 
use water adsorbent, such as gas adsorption agents, such as a dawsonite, a hydrotalcite, and a metal 
hydroxide, or a zeolite, a calcium hydroxide, a calcium chloride, a lithium chloride, and activated 
carbon, if needed. 

[0049] Although it is the refrigerator which arranged the above vacuum insulation material Vacuum 
insulation material and resin foam may be inserted in a refrigerates inside a case. As the approach 
Vacuum insulation material is arranged in the space formed beforehand in the inner case and the tank. It 
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does not specify, especially although there are various approaches, such as producing the approach of 
pouring in resin foam after that and really casting or the insulation board which really cast vacuum 
insulation material and resin foam beforehand, and pinching the insulation board in pasting or both to an 
inner case or a tank. 

[0050] Resin foam is not especially specified, although **************************** ? p h eno i f ormj 
styrene foam, etc. can be used. 

[0051] Moreover, it is characterized by arranging the vacuum insulation material which had two or more 
** which a different temperature zone in a warehouse became independent of, covered the sheet-like 
inorganic fiber aggregate with the gas barrier property film in the diaphragm section which divides the 
aforementioned room, and considered the interior as reduced pressure. 

r [0052] Only vacuum insulation material is arranged in the interior of a diaphragm, a perimeter is 



diaphragm: — w - 

[0053] Moreover, although it is also possible to really cast va cuum insulation material, resin foam, and a 
diaphragm outer frame, and to consider as a diaphragm or to produce an i nsulation board by vacu um 
insulation material and resin foam beforehand, to store in a diaphragm outer frame, and to consider as a 
diaphra'pvespecially if it is the diaphragm which used the vacuum insulation material using the sheet- 
like inorganic fiber aggregate, it will not specify. 

[0054] Moreover, also in case improvement in warehouse content volume is aimed at by arranging an 
evaporator in this partition section, for example, and cooling a refrigerator and a freezer, said diaphragm 
needs to insulate between a refrigerator and a freezerSjnceil can considera^thin diaphragm by using 
the vacuum insulation material which used the sh egt^ike inorganic fiberaggreg a^ also at this time, 
warehouse content volume improves further. 

[0055] Moreover, it is characterized by preparing the vacuum insulation material which covered the 
sheet-like inorganic fiber aggregate with the gas barrier property film in the inside of a compressor, the 
inside of a warehouse and a control board, the inside of a warehouse and a condenser, and a warehouse, 
or the partition section of a compressor, a control board and a condenser, and a control board, and 
considered the interior as reduced pressure. 

[0056] In this refrigerator, the condenser arranged at the refrigerator lower part in the refrigerator tooth- 
back lower part in the control board generally arranged for the purpose of the rate buildup of warehouse 
content volume in the refrigerator tooth-back upper part is arranged on the refrigerator base. However, it 
not only arranges only on a refrigerator base, but a condenser may raise heat dissipation effectiveness by 
arranging also at a side face or a tooth back. 

[0057] In case this vacuum insulation material is used, configuration processing of vacuum insulation 
material may be performed so that you may insulate with plane vacuum insulation material and it may 
** in the configuration of a compressor, a refrigerator inner case, a controHSoSrd, or a condenser. 
[0058] Although configuration processing is processing a core material and vacuum insulation material 
by notching, bending, the hollow, projection formation, etc., since the sheet-like core material is used, 
processing becomes easy. 

[0059] Moreover, it is also possible to cover the 1st [ at least ] page of vacuum insulation material with 
resin foam, and to pre-use vacuum insulation material and the heat insulator which really cast resin 
foam. 

[0060] Hereafter, it explains, referring to drawing about the gestalt of operation of this invention. 
[0061] (Gestalt 1 of operation) Drawing 1 is the sectional view of the refrigerator in one example of this 
invention. 

[0062] The adiabatic box with which 1 forms a refrigerator, and 2 are vac uum insulation materia] . 
[0063] An adiabatic box 1 arranges the vacuum insulation material 2 intHelnside a ca se where the ta nk, 
4 which carried out press forming of the griddle to the inn er case 3 w hich carried ou t vacuum molding 
of the ABS p lastics is constituted through a flange beforehand, and carries out foaming restoration of the 
rigid urethane foam 5 for the space sections other than said vacuum insulation material. 
[0064] The adiabatic box 1 is divided with the diaphragm 6, the upper part serves as cold storage and the 
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lower part serves as a freezer compartment. Two evaporators 7 are arranged and are used for one cooling 
cold storage and one cooling a freezer compartment. 

[0065] Moreover, the compressor 9, the control board 10, and the condenser 1 1 are arranged in the 
machine room 8 located in the refrigerator lower part. The evaporator 7 which cools a freezer ' 
compartment is arranged out of machine room and in the inner case 3, and the adiabatic box 1 is also 
formed such. 

[0066] Drawing 2 is the sectional view of the vacuum insulation material 2 in this example, 12 expresses 
the sheet-like glass wool aggregate and 13 expresses jacket material. 

[0067] The vacuum insulation material 2 is arranged in the heat insulation section behind the evaporator 
7 which cools cold storage in drawing 1 . 

[0068] The engine performance of the vacuum insulation material 2 was 0.0043 W/mK in 30Pa. 
[0069] As an example of a comparisoivthe-emrae-pe^ vacuu m insulation material which 

used free passage urethane foam ai^^Uic^^deras a core ma terialjs.Q^O^S - 0.0075 W/mK in 30Pa. 
[0070] Thus, since heat insulation property is dramatically good, also.by thin vacuum insulation 
material, sufficient heat insulation is attained and it contributes to warehouse content volume buildup 
greatly. Although the cold storage volume will decrease by this example by arranging two evaporators 
especially, warehouse content volume reduction can be controlled by using the thin powerful vacuum 
insulation material 2. 

[0071] Mnrpnver^ahhniigh two or more vacuum insulation material can be arranged in a refrigerator 
tooth back, a' side face, and a to p p anel and warehouse content volume can be increased further jfa 
large nu mber vacuum insulation material is arranged, it may lead to cost buildup./ 
[0072] Foaming restoration of the space which s ticks the vacuum insu lation materialJ2 with the double- 
sided tage^tc. inside the tank 4 beforehand, and Is formed after that as the arrangement approach of the 
vacuuminsulafion material of this example in an inner case 3 and a tank 4 is carried out by rigid 
urethane foam 5. 

[0073] Moreover, it divides with this refrigerator and is really foamed also in the heat insulation section 
in the section 6 by rigid urethane foam 5. At this time, the vacuum insulation material 2 is arranged also 
in the partition section 6, drawing gets down from sheet metal-ization, and it is contributing to 
warehouse content volume buildup. 

[0074] Although the upper part of an adiabatic box 1 divided with the diaphragm 6 was made into cold 
storage and the lower part was made into the freezer compartment, a break, for example, cold storage, 
and a salad drawer may be further prepared for cold storage, and a break, for example, a freezer 
compartment, an icemaker, and a partialness room may be prepared for a freezer compartment. 
[0075] Moreover, the vacuum insulation mat erial 2 prepared in the heat insulation section which 
separates machine" room 8 and a freezer compartment is bent by the configuration along machine room 
8. 

[0076] Since the sheet-like glass wool aggregate 12 is used for the core material, bending p rocessing is 
dramatically easy and it excels in productivity. That the vacuum insulation material of one sheet can be 
bent and used since a clearance will be generated between each vacuum insulation material and it will 
become degradation of heat insulation property, if it insulates combining further two or more vacuum 
insulation material leads to energy saving by the improvement in heat insulation property, as a result 
operation control of a compressor 9. 

[0077] Moreover, the freezer compartment, and a compressor 9, a control board 10 and a condenser 1 1 
are insulated with the vacuum insulation material 2 at once. 

[0078] Therefore, the temperature rise of the freezer compartment by the heat dissipation from a 
compressor, a control board, and a condenser can be controlled. Since it is not necessary to insulate a 
compressor, a freezer compartment, a control board and a freezer compartment, or a condenser and a 
freezer compartment, respectively at this time, it is dramatically efficient. 

[0079] Since the glass wool aggregate 12 is used as a core material of the vacuum insulation material 2 
at this time, it is applicable to heat insulation of the compressor which amounts to about 70 degrees C. 
[0080] Moreover, it is also possible to insulate between a compressor 9 and control boards 10 with the 
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complex of vacuum insulation material or vacuum insulation material, and resin foam. 
[0081] By insulating between a compressor 9 and control boards 10 with the complex of vacuum 
insulation material or vacuum insulation material, and resin foam, malfunction of the control board by 
heat can be prevented to a compressor, and it can consider as the refrigerator which was dramatically 
excellent in dependability. 

[0082] Moreover, the manufacture approach of the vacuum insulation material 2 shown in drawing 2 is 
shown below. 

[0083] After the vacuum insulation material 2 dries the sheet-like glass wool aggregate 12 with a 
thickness of 5mm at 140 degrees C for 1 hour, it is inserted into the jacket material 13, and it is formed 
by carrying out vacuum suction of the interi or and closing op ening. ^ 
[0084] The jacket material 13 is a la p^matei nm jvith whichj Lhejil m iayer ^ich the surface protective 
layer gave poly ethylene terep hthalmel(12 micrometers) insidelhe et hylene-viny l alcohol copolymer- 
res jn constitu ent (15 micrometers), and pars intermedia gave the vacuum plating o f aklminii 
arf6theT [ the laminate film with which aluminumjoil (6 micrometers) and a heat seattayeT^ecome from 
high density polyethylene (50 micrometers) at one side, and ] field, and a heat seal layer become 
polyethylene terephthalate (12 micrometers) and pars intermedia from high density polyethylene (50 
micrometers) as a surface protective layer. f 
[0085] Moreover, in order to raise a sex with a blemish-proof to the jacket material 13, the Nylon layer 
is made to form in a surface protective layer. 

[0086] Since the vacuum insulation material 2 is a sheet-like, its coverage of an adiabatic box improves 
and its heat insulation property improves by inserting into the jacket material which is easy also for 
cutting a core material, and produced the sheet of a configuration as occasion demands, and suited the 
configuration preferably, and considering as vacuum insulation material, energy saving of it is attained 
and it serves as an environmentzfcendL\LL^ — 




[0087] Moreover, since a yinorganic f ibeijg^re^ ardancy < vacuum insulation material cannot burn 
easily, either and it has thestructure of beingharcTto generate harmful gas. Therefore, it excels also from 
the field of that the refrigerator using this vacuum insulation material itself stops being able to burn 
easily, etc. and safety. 

[0088] Furthermore, even when combustible material, such as a hydrocarbon system, is used all over the 
refrigerator as a foaming agent, a refrigerant, etc. of resin foam, since the inorganic fiber is used, it has 
the structure where vacuum insulation material cannot burn easily, and can consider as the refrigerator 
which was dramatically excellent in safety. 
[0089] 

[Effect of the Invention] The refrigerator of this invention is characterized by arranging the vacuum 
insulation material which used the sheet-like inorganic fiber aggregate for the independent heat 
insulation section which has different temperature, and which arranges an evaporator for two or more ** 
of every, and is located behind said evaporator as mentioned above. 

[0090] Therefore, the increment in warehouse content volume can be aimed at by using the vacuum 
insulation material using a sheet-like core material, and the volume increment by two or more 
evaporators decreasing the adiabatic wall thickness of the evaporator section using vacuum insulation 
material with thin thickness, without spoiling adiabatic efficiency. 

[0091] Moreover, since the sheet-like inorganic fiber aggregate is used, the vacuum insulation material 
which was very thinly excellent in smoothness can be obtained, and the increment in warehouse content 
volume can be aimed at efficiently. 

[0092] Moreover, it is characterized by arranging the vacuum insulation material which used the sheet- 
like inorganic fiber aggregate between a compressor and the inside of a warehouse. 
[0093] Therefore, about [ the compressor used as about 70 degrees C, and ] -By dividing a 1 8degrees C 
freezer compartment or about 3 -degree C cold storage with the vacuum insulation material using a 
sheet-like inorganic fiber, it prevents moving to the refrigerator inside from which the heat flow rate 
from the compressor side used as an elevated temperature serves as low temperature, and the 
temperature in a refrigerator rising, and becomes the refrigerator excellent in the stability of whenever 
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[ energy-saving / by superfluous operation prevention of a compressor /, and refrigerator internal 
temperature ]. ■ 

[0094] Moreover, the kiorg anic c ore materiaH ^suitaQe ^for insulating the compressor used as an 
elevated temperature, and by applying a sheeHike thing further, an adiabatic wall becomes thin and 
serves as buildup of warehouse content volume. 

[0095] Moreover, it is characterized by arranging the vacuum insulation material which used the sheet- 
like inorganic fiber aggregate, respectively between control boards, refrigerators, or a condenser and the 
inside of a refrigerator. 

[0096] Since a control board also generates heat, if it is made to adjoin in a refrigerator, the temperature 
in a refrigerator may be raised. Moreover, the temperature in a refrigerator may be raised also by 
generation of heat from the condenser arranged in the refrigerator base for the purpose of the 
improvement in warehouse content volume. 

[0097] Therefore, it becomes energy saving by superfluous operation prevention of a compressor, and 
the improvement in stability of whenever [ refrigerator internal temperature ] by insulating the inside of 
a control board, a refrigerator, or a condenser and a refrigerator with the vacuum insulation material 
using the sheet-like inorganic fiber aggregate. 

[0098] Moreover, it is the refrigerator characterized by arranging the vacuum insulation material which 
used the sheet-like inorganic fiber aggregate between a compressor, a control board, or a condenser and 
a control board. 

[0099] By insulating between a compressor, a control board, or condensers and control boards with the 
vacuum insulation material using the sheet-like inorganic fiber aggregate, malfunction of the control 
board by the heat from a compressor or a condenser can be prevented, and it can consider as a still more 
reliable refrigerator. 

[0100] By the vacuum insulation material using an inorganic core material being above suitable 
insulating the part used as an elevated temperature, and applying a sheet-like thing, an adiabatic wall 
becomes thin and serves as buildup of warehouse content volume. 

[0101] Moreover, since it is a sheet-like core material and has flexibility, the configuration of having 
been suitable for the part insulating not only by flat-surface heat insulation but by bending is easily 
processible. 

[0102] Therefore, while adiabatic efficiency should be excellent, since configuration processing is easy, 
the refrigerator excellent in productivity can be obtained. 

[0103] furthermore, the thing for which the 1st [ at least ] page of the vacuum insulation material used in 
the above refrigerator is covered with a foaming resin object a core material - the tear of a wrap film - 
- thrusting — etc. — from — since it said that it protected or decreased that a hot heat flow rate touches 
direct vacuum insulation material, it becomes the improvement in dependability of heat insulation 
property. 



[Translation done.] 
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